Inflammatory cytokine levels in paw tissues during development of rat collagen-induced arthritis: effect of FK506, an inhibitor of T cell activation.
To characterize rat collagen-induced arthritis (CIA) on the basis of levels of inflammatory cytokines, tumor necrosis factor (TNF)-alpha, interleukin (IL)-1beta and IL-6 in paw tissues, and further investigate the effect of FK506 (tacrolimus), a potent inhibitor of T cell activation, on cytokine levels. CIA was induced in female Lewis rats. The volume of hindpaws was measured before and after collagen immunization. TNF-alpha, IL-1beta and IL-6 levels in paw tissue extracts were determined by ELISA. Proteoglycan contents of cartilage in femoral heads was measured as an indication of cartilage destruction. To assess the effect of FK506 on inflammatory cytokine levels, rats were orally treated with 5 mg/kg of FK506 from days 14-21. TNF-alpha a level in paw tissues did not significantly change compared to levels found before collagen immunization, throughout development of CIA. In contrast, IL-1beta and IL-6 levels in paw tissues significantly increased between day 14 and day 28 after collagen imuninization, when the arthritis was at a developed stage. Therapeutic treatment with FK506 reduced the elevated level of IL-6, but not IL-1beta, in paw tissue. FK506 treatment was effective in suppressing paw swelling and also recovering the loss of proteoglycan contents in the cartilage. Levels of IL-1beta and IL-6, but not TNF-alpha , in paw tissue were upregulated in association with the development of arthritis in rat CIA. These results suggest that IL-1beta and IL-6, rather than TNF-alpha , may play important roles at local inflammatory sites in producing joint destruction in rat CIA. FK506 may improve arthritis in established stages of CIA, by reducing the elevated level of IL-6.